An Epidemic of Hepatitis in a Renal Dialysis Unit Epidemic hepatitis is a well-recognized hazard to patients and staff of maintenance hemodialysis units. Eleven cases of hepatitis occurred between April and October 1969, affecting 3 patients and 8 staff members. Our unit is built to serve a population of 100 patients, 80 on home dialysis, 12 permanently based in the unit and 8 in training for home dialysis. At any time the staff required to maintain this population approaches 50.
Dialysis Technique
Dialysis is by single passage through Kiil dialysers and single patient automatic dialysate supply and control units are used. Blood is not needed to prime these machines and blood transfusion is, therefore, rare; it is used only to replace acute blood loss. Access to the patient's blood stream is via an external arteriovenous shunt or an internal arteriovenous fistula. Using a shunt there need be no blood spillage, but with a fistula a certain amount of spillage is inevitable. Self-dialysis is routine although staff intervention is necessary during the training period and during intercurrent illness.
Hepatitis-associated Antigen andAntibody Screening Hepatitis-associated antigen (HAA) and antibody to HAA have been looked for using the double diffusion Ouchterlony technique (Fox et al. 1969 ). Since May 1969 staff and patients on the renal dialysis unit have been screened for HAA and antibody at intervals of 2-4 weeks. Over this period there have been 94 patients and 82 staff members attached to the unit.
Results
During the routine screening of the staff, a nursing sister has been found to have antibody to HAA. She has never had hepatitis, has never received blood transfusion, has normal liver function tests and is completely normal on examination. The only other abnormality detected is that she has antinuclear factor present in her serum in low titre. This antiserum has been shown to have specificity identical with the sera of both Prince and Blumberg.
Eight staff members have had clinically apparent attacks of hepatitis. In one the serum bilirubin was normal although the aspartate transaminase reached 300 i.u./litre. The test for HAA was negative in this individual although blood was collected for the first time seven days after the onset of symptoms. Seven staff members had icteric hepatitis, 3 were negative for HAA, blood being collected 5, 10 and 60 days after the development of jaundice. Four staff members were positive for HAA, 2 of them before the onset of jaundice. The antigen disappeared from the blood in 3-21 days. Serum aspartate transaminase in these 8 staff members ranged from 300 to 1,800 i.u./litre (normal range 5-17).
Two other staff members were found to be positive for HAA and both were symptom free with normal levels of serum aspartate transaminase. One, a laboratory technician from Nigeria, joined the hospital in September and three days after arrival was found to be positive for HAA. He has remained positive over the last eight months. The other, a staff nurse, was negative during the initial tests and became positive during the height of the epidemic. She remained intermittently positive over the next three months.
Three of the 84 patients on intermittent hoemodialysis have had clinically manifest attacks of acute hepatitis. One was anicteric and 2 of the 3 patients were positive for HAA within a few days of the onset of symptoms. Both these patients cleared the antigen within five days. Five other patients have been found to be persistently positive for HAA from July 1969 until January 1970. None of these patients has been jaundiced and none has had symptoms to suggest acute hepatitis. The serum aspartate transaminase has been consistently normal in one, and in the other 4 slightly elevated, ranging from 33 to 85 i.u.fitre. Four of the 5 asymptomatic patients remain positive for HAA. One has died of systemic candidiasis; this patient had a serum transaminase level of 33 i.u./litre and at post-mortem there was no evidence of acute or chronic hepatitis.
Discussion
Antibody to HAA in a healthy subject has previously been reported by Wright et al. (1969) . Most of these individuals were nurses working on intermittent hemodialysis units during epidemics of hepatitis. It is concluded that certain people on exposure to HAA react by producing antibody in excess and continued exposure results in continued production of the antibody. The nursing sister reported in this paper still had antibody present in her serum in high titre six months after the last case of hepatitis occurred.
The cases of hepatitis developed within a short time of each other and there was no sentinel case that could be implicated as introducing the epidemic. None of the patients on intermittent hemodialysis had received a blood transfusion within six months of the onset and this makes it unlikely that contaminated blood was the source of the hepatitis virus. However, it is known that the patients can carry the antigen for long periods of time. The most likely source of introduction was a patient who had previously subjected himself to subcutaneous injections of narcotics. This patient was known to have had contact with two other individuals also addicted to drugs and known to have had serum hepatitis in the preceding year. This patient arrived on the dialysis unit five weeks before the first case of hepatitis occurred and was discharged to home dialysis shortly before the last case developed. The training of this patient was prolonged and necessitated frequent staff intervention. Furthermore, an arteriovenous fistula constructed on this patient required percutaneous venepuncture at each dialysis which results inevitably in a certain amount of blood spillage. No staff members who suffered attacks of hepatitis could recall accidentally puncturing their skin and it is, therefore, concluded that they were infected by the oral route. It was noted, however, that at least 2 staff members had contact dermatitis to formalin which could have provided a portal of entry. London et al. (1969) reported an epidemic of hepatitis on a renal dialysis unit and commented on the difference in illness between the staff and the patients. The staff uniformly had acute viral hepatitis and cleared the antigen within a short length of time, the serum transaminase levels reaching the levels normally expected in acute viral hepatitis. In contrast, their patients with chronic renal failure had mild attacks of hepatitis with only slight elevation in the serum transaminase levels and the antigen persisted in the serum for long periods of time. Their conclusions are confirmed here to some extent. However, 2 staff members did not suffer acute hepatitis and carried the antigen for long periods. Five of the 8 patients gave no history of acute hepatitis and had prolonged antigenemia with only mild elevation of the transaminase levels, but 3 patients behaved in a different manner and suffered acute hepatitis in a form indistinguishable from that which occurred in the staff members. London et al. suggested that the difference between staff and patients was due to the known impaired immunological responsiveness of the dialysis patients. No detailed immunological studies have been carried out on the patients reported here, but it is of interest that the 3 patients with acute hepatitis and transient antigenamia were relatively fit at the time of the epidemic and had been established on dialysis for a number of years. In contrast, the other 5 patients with prolonged antigenemia were only recently established on dialysis or had been readmitted to the unit because of other medical problems. It seems likely that the fate of HAA in the dialysis patients depends upon their state of health at the time of initial exposure. The difference in response of the staff members is presumably related to genetic factors as has been suggested by Blumberg et al. (1968) .
Prolonged antigenaemia does not appear to be harmful to the host, for normal liver histology was found in a patient who had antigenemia for eight months. Regular screening for HAA has been of great value in terminating this epidemic. The 2 staff members and the 5 patients with prolonged antigenemia would not have been detected if this test had not been carried out. Furthermore, 2 staff members were detected during the incubation period of hepatitis and were, therefore, isolated from the rest of the unit during the time at which they were infectious. The policy with regard to the patients who became HAA-positive was to train them rapidly for home dialysis and discharge them from the unit. This has not yet resulted in an increase in hepatitis in the close contacts of these patients at home.
Gamma-globulin has been offered both to staff members and to patients since the unit was founded. Not all of the staff members accepted this possible prophylaxis and half of the staff who suffered acute hepatitis had received gammaglobulin within four weeks of the onset. It is concluded that gamma-globulin did not protect the staff members or the patients from developing hepatitis, but the numbers are small.
Conclusions
Regular screening for HAA detected 2 presymptomatic staff members in an epidemic of hepatitis and allowed their isolation from the rest of the unit. Seven carriers, 2 staff and 5 patients, were also detected. This allowed the staff to be isolated and the patients to be trained rapidly for home dialysis and discharged from the unit. It is felt that screening helped in the early termination of this outbreak which could have reached much greater proportions in a dialysis unit of this size.
[This epidemic of hepatitis has been reported elsewhere (Knight et al. 1970).] 
